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In all forms of machinery motion is caused by a certain 
force acting through a definite space. The product of this 
force into the space moved through in the direction of the force 
is known as the work put into the machine. The unit of work is 
the horse power, which equals thirty-three thousand foot pounds 
per minute. The measurement of this work is the primary func­
tion of the mechanical contrivance known as the Transmission 
Dynamometer.
Transmission dynamometers may be divided into four dis­
tinct general classes based on the methods of attachment to ma­
chines and modes of operation. These are Rotary, Cradle, Belt 
and Hydraulic.
Outline of classes of transmission dynamometers.
(a) Rotary.
a/l. Intermediate Machine.
a/2. Hartig's. 
b/2. Morin's.
b/l. Shaft Connected. ' .
a/2. Emerson Power Scale. 
b/2. Van Winkle Power Meter.
(b) Balance or Cradle.
a/l. Webber Balance, 
b/l. Brackett, 
o/l. Floating.
2(c) Belt.
a/1. Brigg's.
b/1. Tatham.
c/1. Wales and Leavitt Registering.
(d) Hydraulic.
a/l. Breckenridge.
b/1. Plather.
Rotary dynamometers are those in which the force exerted 
on the particular machine to be tested is measured by means of 
the deflection of springs. These springs may be either of the 
coil or straight bar type. So long as•the limit of elasticity 
is not exceeded the deflections or elongations of the springs 
are proportional to the forces exerted upon them.
The general method of action of this class is that of a 
lever attached to or receiving motion from the driving shaft in 
some way. This lever acts on the springs which are directly 
connected to the machine whose resistance is to be determined. 
Thus the motion from the driving shaft is imparted to the ma­
chine in question through this lever and the springs thereby 
enabling it to be measxired.
The method of application is what gives rise to the dif­
ferent types of this class o»f dynamometers. In the first class 
which I shall describe^the dynamometer is interposed between the 
driving shaft and the machine. In the second it is directly 
connected to the driving shaft.
In Morin's transmission dynamometer there is a shaft on 
which is attached a tight and loose pulley and also a pulley
connected to it by means of a pair of parabolic springs. These 
springs deflect in proportion to the resistance encountered by 
the pulley which is connected to the machine. The tight and 
loose pulley is belted to the driving shaft. As soon as the 
resistance tO' flexure overcomes the resistance of the machine 
motion is transmitted through the springs to the pulley and 
thence to the resisting mechanism. On the shaft there is also 
placed a worm by means of which a drum containing a roll of pa­
per may be made to pass under a pencil point attached to the 
springs in such a manner as to give at each instant their deflect 
ion.
The work done is
W equals 2 x 3.1416 R N P , 
in which R equals radius of pulley belted to machine,
N equals number of revolutions per minute,
P equals force acting at rim of pulley of radius R , 
as determined from deflection of the springs.
In this type, and in fact for all rotary dynamometers, 
allowance must be made for the effect on the results of the cen­
trifugal force of the rotating parts. This will vary for dif­
ferent speeds and hence is objectionable as an independent cal­
culation is necessitated for every change of speed.
Another form is known as Hartig’s dynamometer. In this 
the rotative force is communicated to a pair of springs by means 
of gearing. A roll of paper is made to revolve at the proper 
speed before a pencil point attached to one of the springs, thus 
giving a record of the work being done. The action of the ma-

4chine may he understood from the accompanying diagram. The ro­
tating force is applied to the band pulley on the inner side of 
which is fixed an annular gear. This gear engages with two 
gears whose axes are firmly supported by a lever which turns on 
the shaft C. These latter gears engage with the gear E E which
turns on shaft C and is rigidly attached to the drum BC on which
leverthe re sistance acts. On the above mentioned ^ Ls a link attached
to two springs fastened to the floor which thus give by their 
relative deflections the working force required for the machine.
In this same general class we have two direct connected 
shaft power meters. First is the Emerson power scale, whose 
construction is similar to that of an ordinary platform scale.
This dynamometer is largely used in factories where the power 
consumed by individual machines is required. In this form the 
pulley which is to receive the power is loose on the shaft. It 
obtains its motion by means of a spider which is securely keyed 
to the shaft. By means of a system of levers and weights the 
rotative force acting at the rim of the pulley is communicated to 
a pointer which moves on a graduated dial. This if properly cal­
ibrated, shows at any instant the force exerted from which the 
power being consumed by the machine may be calculated. In order 
to find the horse power it is necessary to first find the cen­
trifugal force of the unbalanced parts of the scale, which can be 
done by running with the receiving pulley disconnected from spi­
der and noting the reading on the scale. As it varies with the 
square of the number of revolutions it should be determined for 
the same number of revolutions per minute as exists when the
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power consumed by the machine is being ascertained.
A second form of shaft dynamometer is the Van Winkle power 
meter, which can be adjusted and adapted to any form of shaft.
It resembles very closely in its mode of operation the Emerson 
power scale. On the drive shaft is a loose pulley for attach­
ment to the machine to be tested or run. This pulley is con­
nected by means of four helical springs to a disc which is rigid­
ly fastened to the shaft. To this disc and an opposite pair of 
these connecting springs is attached a double bell crank in such 
a way as to have imparted to it the motion of extension in the 
springs. The bell crank then transmits its motion to a needle 
pointer on a dial plate, which is connected to a framework having 
no rotary motion as it is set loose on the shaft. This dial may 
be graduated to read horse powers for a certain number of revol­
utions per minute.
All the parts are made in halves in order that their ap­
plication to the shaft may be easier. The number of springs 
used may vary from two to four. In order that greater accuracy 
may attain the springs should be made in varying sizes to accomo­
date the different horse powers of transmitted work. In using 
the instrument no allowance is made for frictional or centrifugal 
errors. Numerous tests have gone to show that these errors are 
inappreciable on account of the peculiar design of the dynamometer. 
The weight of one of the lightest of this type is about sixty 
pounds.
The cradle dynamometer gives the amount of work put into 
a machine by means of an application of the theory of moments.
The unequal belt tensions at once cause the machine, which is 
mounted on knife edges, to partake of a rotary motion which is 
overcome by means of known weights on a lever arm of definite 
length.
In order that the Brackett cradle dynamometer may work 
properly, the driving shaft must be directly over the center of 
support of the machine. The knife edge supports must be in the 
axis of rotation of the mechanism, as must also the center of 
gravity.
This form is used largely in dynamo testing. The work 
being done by any machine may be obtained by finding the lever 
arm of the counterpoise when it is running light and also that 
when it is doing v/ork. The difference of the two is the actual 
lever arm.
In the Webb floating dynamometer the machine to be tested 
is placed on a float, which is set in a tank and kept at any de­
sired level by means of a liquid. The machine while on the 
float receives its motion through a shaft which is connected to th«! 
earth. In order to prevent breakage a semi-universal coupling 
is used in this shaft. The machine and float are raised or 
lowered until this shaft is perfectly horizontal as indicated by 
a small level. Then by means of a lever arm and counterpoise 
the float is leveled for its tendency to rotate. The difference 
in length of the lever arm of rest and that of motion is the 
length of arm on which the weight of counterpoise acts, and by 
which means along with the number of revolutions per minute we 
may find the work put into the machine.
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The balance dynamometer, although designed on the same 
principle, is entirely different in its application to the machines. 
It is placed between the drive shaft and working mechanism and 
consists of a belt pulley carrying drive shaft belt fastened to a 
shaft on which is a spur gear. This gear engages with a similar 
gear on a sleeve or collar on which is carried four bevel gears 
forming a box. On the other end of this sleeve is a pulley
which transmits the motion to the place of action. Fastened 
rigidly to the box gear is a lever arm on which is a counterpoise.
By this means the tendency of the delivery pulley to rotate the 
box gear may be measured and the output of the dynamometer be 
ascertained. The principle id the same as in the preceding cra­
dle dynamometers.
Next in order will be discussed the system of power meas­
urement In which the difference in belt tensions is obtained di­
rectly by some system of weighing. The difference of tensions 
in the two sides of the belt is taken as the force applied at 
the circumference of the pulley on the machine whose input is to 
be determined. This multiplied by the velocity in feet per minute 
of a point on the belt gives the work in foot pounds. When at 
rest a belt connecting two pulleys has the same tension on both 
sides. As soon as it begins to transmit power one side increases 
in tension while the other decreases. The sum of the two ten­
sions is considered constant, although some experiments have been 
made which go to prove that the sum of the belt tensions increases 
with the load.
The first machine of this type to be considered is that of

Briggs'. It consists of a receiving and delivery pulley made . 
fast to a frame. These two pulleys are connected by Means of a 
belt, both sides of which are deflected by two idler pulleys 
held rigidly in another framework pivoted to the main frame.
Prom the framework of these idler pulleys there is a link Joined 
to two lever arms attached to the main frame. One of these arms 
is graduated and on it by means of known weights can be measured 
the weight of the guide pulleys when deflecting the belt. As 
the belt acts downward on one- side and upward on the other this 
gives exactly what is wanted, namely; the difference in belt 
tensions for tight and slack sides of the belt. This is of 
course providing the two sides of the belt make equal and opposite 
angles both in a state of rest and when performing work. This 
may be effected by balancing the guide or idler pulley frame and 
other parts.
Another form of belt dynamometer consists of a framework 
set on a platform scale, and carrying one fixed and one movable 
belt pulley. The upper pulley shaft is fixed in the frame and 
that pulley carries the tight side of the belt, v/hile the lower 
one whose shaft may move up or down in the frame, carries the 
slack side. The frame is weighted down with scrap iron suffic­
ient to overcome the pull of the belt.
The downward pull on the slack side of the belt will be 
constant and equal to the weight of the movable pulley, its guides 
and shaft. Let this weight equal w ,
Let belt tension in slack side equal T/2 ,
Let belt angle equal b .
Then, w equals 2 x T/2 x cos(b ■? 2)or, T/2 equals w f 2x cos(b i 2).
In order to get the tension in the tight side the scale is 
balanced before the belt is put on. Then as soon as motion en­
sues the belt tends to straighten and thereby lift the dynamometer 
off the scales, thus apparently reducing its weight. This re­
duction in v/eig'nt is the vertical component of the tension in the 
tight side of the belt. Let it be represented by ff ,
Let T/l equal tension in tight side ,
Let a equal belt angle .
Then, W equals T/l x 2 x cos (a f 2) or, T/l equals W f 2 x cos 
(a v 2). Then the force exerted at rim of pulley equals 
T/l - T/2 equals W f 2 x cos (a 5-2) - w ~ 2 x cos (b 2)
Flather in his work on Dynamometers, says to weigh the 
dynamometer after the belt is put on ready for running in order 
to get original weight on scales. Nov; it seems to me that by so 
doing we subtract from the downward component in the tight side of 
the belt the downward component in that side when the belt is at 
rest, while the downward component in the other side is the same 
at all times. Instead of this v/e should have the entire tension
in that side at the instant considered in order to get at the 
difference in belt tensions.
An autographic dynamometer of this same belt type was 
built under the supervision of James Denton in 1883. It was so 
arranged that the belt on the receiving and delivery pulleys 
could be deflected at any required angle. A semi-circular scale 
was so arranged as to record the ratio of belt angle to the dif­
ference of tension. This ratio as indicated, multiplied by the
height of pencil on recording drum into the scale of spring oper­
ating pencil point gave the required tension.
The last class, which has hut recently come into use is 
the hydraulic dynamometer. This is principally applied to such 
machines as planers, milling machines and drills. In its ap­
plication to planer, drill and milling work the piece operated on 
is generally secured to a plunger which works in a cylinder at­
tached to the bed of the machine. The cutting tool is then ad­
vanced in the ordinary way and the pressure exerted on the work 
is transmitted by the plunger to the liquid in the cylinder.
This may be measured by means of a steam gauge or indicator at­
tached to the other end of the cylinder. If the indicator drum 
is operated by a suitable reducing motion the card obtained will 
give a true representation of the work done.
As is always the case, the work done is equal to the pro­
duct of the force acting by the space through which it acted. 
Experiments have been made along this line by Professors L. P. 
Breckenridge and J. J. Flather. Plather has also invented an 
hydraulic dynamometer which is of the intermediate machinetype and 
can be used to obtain the power put into or absorbed by any ma­
chine. The machine consists of a tight and loose pulley set on 
a fixed shaft. The shaft is supported on brackets fastened to a 
support resembling the lower part of a small wood lathe. The 
pulley which is secured to the shaft is belted to the machine tO' 
be tested and carries a cylinder which is filled with oil. On 
the side of this pulley next the loose pulley are two small plun­
gers entering the oil cylinder and on the loose pulley are two
lugs which when it is turned engage with the plungers and depress 
them until the resistance of the machine being tested is over­
come, after which the two pulleys turn.
The driving power is transmitted from line shaft to loose 
pulley and thence to the machine as above described. On the 
other end of the oil cylinder may be attached an indicator, press­
ure gauge or other recording device. It is quite necessary that 
the lever arms acting on the plungers above mentioned should re­
main constant. If otherwise the instrument is worthless. It 
has been determined by actual experiment with different lever 
arms that the centrifugal effect of the plungers is of little 
consequence.
12
In order to get at the amount of power consumed by a 
lathe when running light, some experiments were performed on 
a fourteen inch Flather lathe at U. of I shops. The dynamometer 
used was of the belt type and consisted of a framework set on 
a platform scale midway between lathe and overhanging line 
shaft. In this framework were Idler pulleys for tight and 
loose sides of belt as explained on one of the preceding pages. 
The length of the belt from line shaft to dynamometer and thence 
to countershaft of lathe was about forty feet. For light 
running the readings were quite steady, but for a load, such 
as cast iron or steel, they were not quite so regular. The 
revolutions per minute were obtained by means of a speed counter 
attached to end of lathe spindle. From the revolutions of the 
counter those of the countershaft were deduced by calculating 
the ratios of gears and cones to each other. There was no 
allowance made for belt slip and as the load in no case exceeded 
three-tenths of a horse pov/er, this slip was inappreciable.
We see from the results obtained that the horse power 
required to run lathe is less for slower speeds and also less 
for back gears in, than for back gears not in.
On account of non-homogeneity of cast iron used, the 
results of Table II are not as uniform as if steel or wrought 
iron v/as used. The amount of metal removed per minute could 
not be increased very easily on account of the slip which would 
be undergone by the long belt.
f ,M
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Dynamometer used to obtain following data.
0/,Sr/
In the preceding sketch is represented the form of dyna­
mometer used in making the experiments herein given. As seen in
the skeleton sketch, A represents the fixed idler pulley, B the
movable idler pulley which is at liberty to move up or down in
the slotted frame as the belt tension varies. In order that it
may move vertically upwards or downwards a rectangular wooden box
*frame is set inside the main frame. Throrigh this the idler pul­
ley shaft passes and as seen in the sketch is guided in such a 
way as to always remain in a horizontal position. Both idler 
pulleys are loose on their respective shafts.
The pulley marked C is on the countershaft and is ten 
inches in diameter. D is the line shaft pulley and is eight 
inches in diameter.
In order that the resultant of the two belt tensions be 
perpendicular to the floor line in direction the dynamometer had 
to be set slightly to the left of the center of the projections 
of line and countershafts on the floor. This was due to the dif­
ferent heights of the two shafts and also to the difference in 
diameter of pulleys used. The angle made by the tight side of 
the belt remained constant and was 83 deg. and 40 min. That of 
the loose side varied and had to be calculated for the different 
positions. This was done by calibrating the slotted portion of 
the main frame, that is; the belt angle was deduced for every 
position of the shaft in the slot differing by' half inches.
Then by noting the position of the shaft the corresponding angle 
could be had at once. The frame as before stated was held down 
by means of scrap iron. The method of using has a.lready been
described
I
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A B C D B P G H Remarks.
1 10.05 173.5 233 42 28.18 9.37 .129 Slowest
2 10.10 173.5 233 42 28.18 9.37 .129 speed.
3 10.15 181.0 233 42 28.18 9.37 .134
4 10.20 181.0 233 42 28.18 9.37 .134 Back gears
5 10.25 180.0 233 42 28.18 9.37 .133 in, feed
6 10.30 166.0 233 42 28.18 9.37 .123 not in.
7 10.35 •181.0 233 42 28.18 9.37 .134
8 10.40 181.0 233.25 41.75 28.01 9.20 .131
9 10.45 166.0 233.25 41.75 28.01 9.20 .121
10 10.50 181.0 233.25 41.75 28.01 9.20 .131Angle made by tight side of belt 83 deg. 40 min. 
Angle made by loose side of belt 83 deg. 46 min. 
Tension in loose side of belt,T/2 equals 18.81 lbs.
A B C D E P e H Remarks.
1 11.00 175 233 42 28.18 9.38 .130 Second
2 11.05 175 233 42 28.18 9.38 .130 slov/est
3 11.10 175 233 42 28.18 9.38 .130 speed.
4 11.15 175 233 42 28.18 9.38 . 130
5 11.20 166 233 42 28.18 9.38 .123 Back gears
6 11.25 166 233 42 28.18 9.38 .123 in, feed
7 11.30 166 233 42 28.18 9.38 .123 not in.
8 11.35 184 232.75 42.25 28.34 9.54 .138
9 11.40 166 232.75 42.25 28.34 9.54 . 125
10 11.45 175 232.75 42.25 28.34 9.54 .131Angle made by tight side of belt 83 deg. 40 min. 
Angle made by loose side of belt 83 deg. 43 min. 
Tension in loose side of belt, T/2 equals 18.80 lbs.
A B C D E P G H Remarks.
1 4.00 163 231.75 43.25 29.02 10.22 .131 Second
2 4.06 174 231.75 43.25 29.02 10.22 .141 fastest
3 4.10 168 231.50 43.50 29.19 10.39 .138 speed.
4 4.15 168 231.25 43.75 29.36 10.56 .141
5 4.20 168 231.25 43.75 29.36 10.56 .141 Back gears
6 4.25 168 231.00 44.00 29.53 10.73 .143 in, feed
7 4.30 168 231.00 44.00 29.53 10.73 .143 not in.
8 4.35 168 231.00 44.00 29.53 10.73 .143
9 4.40 168 231.00 44.00 29.53 10.73 .143
10 4.45 168 231.25 43.75 29.36 10.56 .141Angle made by tight side of belt 83 deg. ■ 
Angle made by loose side of belt 83 deg. ■ 
Tension in loose side of belt, T/2 equals
40 min. 
43 min. 
18.80 lbs.
A B C D E F G H Remarks.
1 9.00 164 227.75 47.25 31.71 12.92 .168 Fastest
2 9.05 164 228.00 47.00 31.54 12.75 .166 speed.
3 9.10 164 228.00 47.00 31.54 12.75 .166
4 9.15 161 228.25 46.75 31.37 12.58 . 160' Back gears
5 9.20 164 228.25 46.75 31.37 12.58 .163 in, feed
6 9.25 161 228.25 46.75 31.37 12.58 .160 not in.
7 9.30 164 228.25 46.75 31.37 12.58 .163
8 9.35 157 228.25 46.75 31.37 12.58 . 156
9 9.40 161 228.25 46.75 31.37 12.58 .160
10 9.45 161 228.25 46.75 31.37 12.58 .160
Angle made by tight side of belt 83 deg. 40 min.
Angle made by loose side of belt 83 deg. 40 min.
Tension in loose side of belt, T/2 equals 18.79 lbs.
A B C D E F G H Remarks.
1 3.00 154 221.00 54.00 36.23 17.45 .213 Fastest
2 3.05 152 221.25 53.75 36.07 17.29 .208 speed.3 3.10 152 221.25 53.75 36.07 17.29 .208
4 3.15 150 221.25 53.75 36.07 17.29 .206 Back gears
5 3.20 151 221.25 53.75 36.07 17.29 .207 and feed
6 3.25 150 221.25 53.75 36.07 17.29 .206 not in.
7 3.30 149 221.25 53.75 36.07 17.29 .204
8 3.35 148 221.25 53.75 36.07 17.29 .203
9 3.40 149 221.25 53.75 36.07 17.29 .204
10 3.45 149 221.00 54.00 36.23 17.45 .206
Angle made by t ight side of belt 83 deg. 40 min.
Angle made by loose side of belt 83 deg Zr/’ min.
Tension in loose side of belt, T/2 equals 18.78 lbs.
A B C D E F G H Remarks.
1 4.00 159 224.75 50.25 33.72 14.92 .188 Second
2 4.05 160 224.75 50.25 33.72 14.92 .189 fastest
3 4.10 159 224.50 50.50 33.88 15.08 .190 speed.
4 4.15 158 224.50 50.50 33.88 15.08 .189
5 4.20 159 224.50 50.50 33.88 15.08 .190 Back gears
6 4.25 161 224.50 50.50 33.88 15.08 .192 and feed
7 4.30 160 224.50 50.50 33.88 15.08 .191 not in.
8 4.35 160 224.50 50.50 33.88 15.08 .191
9 4.40 158 224.25 50.75 34.04 15.24 .193
10 4.45 159 224.50 50.50 33.88 15.08 .190
Angle made by tight side of belt 83 deg. 40 min. 
Angle made by loose side of belt 83 deg. 43 min. 
Tension in loose side of belt, T/2 equals 18.80 lbs.
Table I continued
A B c D B P G H Remarks.
1 4.10 160 226.50 48.50 32.54 18.74 .174 Socand
2 4.15 160 226.50 48.50 32.54 13.74 .174 slowest
3 4.20 170 225.50 49.50 33.22 14.42 .194 speed.
4 4.25 162 225.50 49.50 33.22 14.42 .185
5 4.30 171 225.50 49.50 33.22 14.42 .195 Back gears
6 4.35 163 225.75 49.25 33.05 14.25 . 184 in, feed
7 4.40 163 226.00 49.00 32.88 14.06 .182 not in.
8 ■! . 4-1 162 226.00' 49.00 32.88 14.08 .181
9 4.50 162 226.00' 49.00 32.88 14.08 .181
10 4.55 162 226.00 49.00 32.88 14.08 .181
Angle mado by tight side of belt 83 deg. 40 min.
Anglo made by loose side of bolt 83 dog. 43 min.
Tension in loose !'>ide of belt, T/2 equals 18.18 lbs.
A B C D E P G H Remarks.
1 8.00 172 229.50 45.50 30.53 11.77 .151 Slowest
2 8.05 172 229.50 45.50 30.53 11.77 .151 speed.
3 8.10 163 229.25 45.75 30.70 11.94 . 154
4 8. IS 169 229.25 45.75 30.70 11.94 .160 Back gears
5 . 169 229.25 45.75 30.70 11.94 .160 in, feed
6 8.25 174 229.25 45.75 30.70 11.94 .165 not in.
7 . 163 229.00- 46.00 30.87 12.11 . 156
8 8.35 172 229.00 46.00 30.87 12.11 .165
9 8.40 169 229.00 46.00 30.87 12.11 .162
10 8.45 174 229.00 46.00 30.87 12.11 .167
Anglo made by tight side of belt 83 deg. 40 min.Anglo mado by loose side of bolt 83 dog. 28 min.
Tension in loose :side of belt, T/2 equal s 18.76 lbs.* * * * * * *
Tho significance <of column headings in preceding table is as
follows.
A signifies reference number.
B I time.
C I revolutions per minute of the countershaft.
D I weight of dynamometer on scale when running.
E I downward pull on tight side of belt when running
P I tension in tight side of belt, T/l.
G I working force, T/l minus T/2.
~ I M  1 II II 1 11 ■ 1
H I horse power consumed by the lathe.
« ■ ... ...1
A B C D E F & H I
1 8.45 151 36.00 211 64 42.95 24.23 .290
2 8.50 163 38.66 208 67 44.96 26.24 . 339
3 8.55 157 37.33 207 68 45.63 26.91 .3354 9.00 163 38.66 208 67 44.96 26.24 .3395 9.05 157 37.33 206 69 46.30 27.58 .343
6 9.10 157 37.33 206 69 46.30 27.58 .3437 9.15 163 38.66 206 69 46.30 27.58 .356
8 9.20 157 37.33 206 69 46.30 27.58 .3439 9.25 163 38.66 208 67 44.96 26.24 .339
10 9.30 157 37.33 207 68 45.63 26.91 .335Angle made by tight s ide of belt 83 deg. 40 min.
Angle made by loose side of belt 83 deg. 10 min. ,
Tension in loose side of belt, T/2 equals 18.72 lbs. 
Average breadth, of cut in inches .0334.
Average depth of cut in inches .047.
Average cutting speed 19.5 feet per minute.
Diamond point tool used.
Metal turned off per hour 5.72 pounds of cast iron.
A B C D E F Gr H I
1 9.00 151 36.00 221 54.00 36.23 17.50 .209
2 9.05 157 37.33 220 .50 54.50■ 36.57 17.84 .222
3 9.10 163 38.66 220 55.00 36.91 18.18 .235
4 9.15 163 38.66 220 55.00 36.91 18.18 .235
5 9.20 163 38.66 221 54.00 36.23 17.50 .226
6 9.25 157 37.33 219 .75 55.25 37.07 18.34 .2287 9.30 163 38.66 220 55.00 36.91 18.18 .235
8 9.35 157 37.33 220 55.00 36.91 18.18 • .2269 9.40 163 38.66 221 54.00 36.23 17.50 .22610 9.45 157 37.33 220 .50 54.50' 36.57 17.84 .222ingle made by tight side of belt 83 deg. 40 min.
Angle made by loose side of belt 83 deg. 16 min.
Tension in loose side of belt, T/2 equals 18.73 lbs.
Average breadth of cut in inches .034.
Average depth of cut in inches .0156.
Average cutting speed 18.68 feet per minute.
Diamond point tool used.
Metal turned off per hour 1.78 pounds of cast iron.
The significance of column headings in above table are as follows. 
A signifies reference number.
B ” t ime.
C ” revolutions per minute of countershaft.
D " revolutions per minute of the spindle.
E " weight of dynamometer on scale when running.
F M downward pull on tight side of belt when running.
G u tension in tight side of belt, T/l.
H " working force, T/l minus T/2.
I 1 horse power consumed by the lathe.
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The trouble with most dynamometers is the difficulty of 
their application to machines to be tested. In order to'obviate 
this one of the cradle type has been designed by the author for 
use on the lathes in the U. of I. shops. The brackets which 
are attached to main body of the lathe are so designed that they 
will accomodate tv/elve different lathes. By means of this type 
of dynamometer any particular machine may be tested without in­
terfering in any way with those above. It takes up but a 
small amount of extra floor space, and there is no necessity 
for any extra belting.
The readings are obtained by means of a counterpoise 
on a lever arm and are a measure of the tendency of the lathe 
to rotate about its spindle center. Counterweights are pro­
vided and attached in such a way as to bring the center of 
gravity of the lathe in the same line as the axis of rotation.
In order that error in rotative force be reduced to a minimum 
care should be taken that the axis of rotation of lathe spindle 
is directly underneath the countershaft. The knife edge sup­
ports as seen in the accompanying blue prints, should be in 
line with the axis of rotation. Other details need no further 
explanation beyond that to be obtained from blue prints.


